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CLAIMS 



[Claim(s)] 

[Claim 1] The part for the 1st principal part which is equipment about the lithography of the structure of nano meter 

TV? ^o S St Vll *?* (2a) (1X The part for the 2nd principal part which has *»>• 2nd mainly even 

front face (9a) (3) is provided. Th.s 1st front face and this 2nd front face have countered mutually, receive mutually 
and it is arranged in parallel in principle. In the equipment with which it has spacing which can be adjusted among them 
and reverse is similarly arranged for this 1st front face and this 2nd front face again, respectively so that the support ' 
for a substrate (5) and templates (10) may be formed The amount of (3) this 2nd principal part provides the cavity for 
media (6). and the means for adjusting the pressure of this medium. The wall of this cavity It is equipment 
characterized by consisting of film (9) with flexibility, and for the side of one of these separating and facing from the 
cavity (6), and forming this 2nd front face (9a). 

[Claim 2] It is equipment according to claim 1 characterized by being fixed to the part for said 2nd principal part (3) 
around the periphery of said film, and fixing said film (9) with the ring (1 1) which reinforces a membranous periphery to 
the part for the 2nd principal part preferably. H»wy i« 

[Claim 3] They are the ingredient with which flexibility has the film (9). and a polymer ingredient or a thin metal and the 
equipment according to claim 1 or 2 that consists of plastics, rubber, or a thin metal still more preferably, and is 
characterized by the film being to 1mm still more preferably [ thickness is desirable to 10mm and ] to 3mm preferably 
LCIa.m 4] It is equipment given in claim 1 to which the maximum width of said film (9) is desirable, and a diameter is 
characterized by being 50-350mm preferably 25-400mm thru/or any 1 term of 3. 

[Claim 5] Said medium is equipment given in the gas of low compressibility or a liquid, an oil and claim 1 characterized 
by consisting of hydraulic oil still more preferably, or any 1 term of 4 preferably. 

[Claim 6] It is equipment given in claim 1 characterized by arranging said means for adjusting said pressure of said 
medium so that 1-500 bars of 1-200 bars of pressures may be preferably adjusted to 1-100 bars still more preferably 
thru/or any 1 term of 5. 

[Claim 7] It is equipment given in claim 1 characterized by being arranged so that it may receive mutually in the parallel 
direction and may displace in it to a front face preferably in the direction said whose the 1st front face (2a) and said 
/nd front face (9a) correspond with a surface normal thru/or any 1 term of 6 

[Claim 8] Equipment according to claim 7 characterized by the thing which can be displaced at a periscope ceremony 

HE!!! » *7T S Z t S ° diSP l aC8 tOWardS Said 1 St fr ° nt face (2a) at a P«ri«>ope type in the direction said 

whose 2nd front face (9a) corresponds with a surface normal, and is arranged so that the amount of [ said / 2nd ] (3) 

Ei P J | ™>' d,Splace w * h f means ,. to adjust the P™ 8 "™ <* said medium, and to do for partial (8 9) possession. 
S2 r I T SUpport 1 plate (4 ; 4 ' 4 • 14 ' 15 - «> I* is arranged between said 1st front face (2a) and/or said 

2nd front face (9a) and said substrate (5). or said template (10). The thickness of a support plate is desirable 0 1- 
30mm. and it is equipment ^given in claim 1 to which it is characterized by being 0.1-5mm most preferably 0.1-10mm 
still more preferably 0.1 -20mm thru/or any 1 term of 8 

£doo^1S?4 S 4- P ^ rt la ,a I. (4 « 4 '- 4 " 14> ^ 1 6) ^ V Va ° UUm AS ° PPOSed *° Said front faca (2a - 9a >- a "<*her 

accord^l ilim Q K \ ' ll reC6,V ! d ^ SUbStrate (5) and/ ° r temp,ata (10 > are raceivad - Equant 

according to claim 9 characterized by prov.dmg a means (19. 20. 21. 26. 27. 28. 29, 30. 31. 32) for equipment forming 
[ to be arranged so that it may be held firmly, and ] such a vacuum. Terming 
[Claim 1 1] It is equipment according to claim 9 characterized by for one of said the at least one support plate (16) 
woHng medfa'Jfs) ^ ^ ^ COnductivity - and a support P |ata havi "8 * desirable channel for 

[Claim 12] One of said the at least one support plate (15) consists of ingredients which have good heat insulation 
capacity, and a support plate is (17) and equipment according to claim 9 mechanically characterized by (FT) and being 
arranged so that it may heat with a radiation electrically preferably 

(H» which *r«Z 3 H Pr ° aCh v lith u 0grap J: y of the structura °f " a "o meter size. The substrate (5) and template 
(10) which are called nano imprinting are hereafter placed between the 1st front face (2a) and the 2nd front face (9a) 
The 1st front face (2a) and said 2nd front face (9a) received mutually, have countered, mainly level, receive mutually 
JIT 3 T V P ' el approach - Said 2nd fr ° nt f ac e Oe) is an approach which it consists of one film (9) sides 

with flex.bihty. and a pressure is formed in the another side side of said film, therefore a template and a substrate are 
pressurized together, and is characterized by on the other hand said 1st front face (2a) acting as a dolly 
Zt2* 5l a T°? Ch accordin S, to claim 13 that said the 1st front face (2a) and said 2nd front face (9a) are 
characterized by d.splacng [ mutually / before near pressurization of membranous (9) another side is performed ] first 

[Claim 15] It is the approach according to claim 13 or 14 that said pressure is characterized by being adjusted still 
more preferably [ it ,s desirable and ] by 5-500 bars to 5-200 bars at 5-100 bars during compression 
SS3«« I >S a " appr0ach fi r st electric ' mechanical [ said substrate ]. or given in claim 13 which it is heated by the 
22221 * k ^ 3 Sul ? S * rate are Pressurized together because of said pressurization following it, and a 

"t ^from each'th^ t it^ ZlT *" " ^ "~ *~ ** 3 ~ a " d 



[Claim 17] It is an approach given in claim 13 characterized by performing the cycle of nano imprinting in 1 - 3 minutes 
preferably by the time amount for less than 4 minutes thru/or any 1 term of 16. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

(Technical field) 

This invention relates to the equipment relevant to the lithography of the structure of nano meter size. This equipment 
The part for the part for the 1st principal part which has the 1st mainly even front face, and the 2nd principal part 
which has the 2nd mainly even front face is provided. This 1st front face and the 2nd front face Reverse is similarly 
arranged so that have countered mutually, and may receive mutually, it may be arranged in parallel substantially it may 
have spacing which can be adjusted among them and this 1st front face and the 2nd front face may provide a 
substrate or a template with a support, respectively. Moreover, this invention relates also to the approach relevant to 
manufacture of the lithography of the structure of nano meter size. This invention is applicable to semiconductor 
materials, such as silicon, indium phosphide, or a gallium arsenide, about giving nano imprint lithography, in order to 
manufacture a semi-conductor component, but in order to use it for example with a biosensor etc.. it is applicable to 
other rigid ingredients, such as a ceramic ingredient which has a comparatively high glass transition temperature, a 
metal, or a polymer, also about giving nano imprint lithography. 
[0002] 

(Background technique) 

The inclination of microelectronics is going to the still smaller dimension. In principle, the dimension is developed so 
that it may become half in three years. Although the commercial component is manufactured with the structure of the 
size of about 200nm of current, reduction with a dimension of less than 100 morenm is required for it. It is now greatly 
current-events-like [ the research on the component based on the quantum effectiveness ]. and the need over the 
manufacturing technology which enables application of a component with a dimension of less than lOnm commercially 
is born. Although these nano components can produce the sample according tb individual for the purpose of research 
now using a continuation technique, a concurrency process is required for mass production method. This kind 
developed recently of parallel process is nano imprint lithography (NIL) and U.S. Pat No. 5,772.905 and this has set the 
fundamental prerequisite to mass production method of the structure near an atomic scale. Stephen Y carp lice Peter 
R Clowes, way Tseng. R1NJIE QUO and Rey Refer to the Tuan work "sub lOnm imprint lithography and application 
(SublOnm imprint lithography and application)", a vacuum technology journal, B, and volume [ 15th ] No 6 (1997) 
Although two or more research reports are presenting by this theme, this approach has been restricted until now 
although [ which generally gives a nano imprint to a several / only / square centimeters component ] the Soryo region 
is small. Stephen Y. carp lice, Peter R. Clowes and Preston J. RENSUTOMU work "nano imprint lithography 
(Nanoimpnnt Lithography) , A vacuum technology journal, B, 14 and 4129 (1996). K. Phifer. G. A brei diesel engine G 
guru TSUNA. H Shultz, T. Hoffmann. H. C. SHIEIA. C. Compatibility of the new polymer ingredient which has the glass 
temperature which can be adjusted to M. SOTSUMAYO tris and "nano imprints written by J AHOPERUTO () 
[ Suitability of new polymer materials ] with adjustable glass temprature for nanoimprinting". Micro engineering and the 
nano engineering meeting minutes (1998). And Reuben. Vo KUI. way U. phosphorus shoe Cong. SHAOYUN Sun and 
Stephen Y. carp lice work the perpendicular quantization magnetic disk which has 45G bit on 4x4cm2 field () 
andBSmd SS^Tf^g^ magn6tiC *** ^ 1 45 ° bitS ° n 8 4x4 ° m2 Refer to area " an a PP ,ic ^ion physics journal. 
[0003] 

However, the device for the commerce for nano imprint lithography is not yet presented, but depends this on the fact 
that completely new approach is required to mainly manufacture the structure of nano meter size. Need is increasing 
more sharply [ production of such a small dimension / in all component processing phases ] than before and a new 
processing ingredient an establishment meter, and new technical solution must be developed. However the need of 
mass-producing the structure of nano meter size is large, and completely new possibility is opened to the design of the 
smaller circuit and sensor of various applications which have sensibility sharply higher than today's thing. 
I.U004J 

The fundamental principle of nano imprint lithography is the mechanical deformation of the thin film layer applied to the 
even plate of silicon. The nano .mprint lithography approach can be compared with the manufacture approach of CD 
and can be stated to the following three-stage. 

1. Manufacture of a template : a template can be manufactured from various ingredients, for example, a metal a semi- 
conductor a ceram.c. or specific plastics. In order to form a three-dimensional structure object in one front face of a 
template, the various lithography approaches can be used by the requirement of the size of the structure and its 
solution. An E beam and X ray lithography are usually used for the structure dimension of less than 300nm. Direct laser 
radiation and Uv lithography are used for the bigger structure. 

2. The thin layer of a polymer like imprint:, for example, a polyamide. is applied to the even structure of silicon. A layer 
is heated at fixed temperature and the so-called imprint temperature, a predetermined template and a predetermined 
substrate are pressurized together, and the inversion of the template structure is moved to the polymer layer of a 
substrate. 

3. Structure move : the film of a polymer remains in the field pressurized by the polymer layer together. A culmination 



is removal of this layer that remained thinly on a substrate. This is performed in the so-called RIE or an oxygen plasma 
unit As these remaining layers are thin, the substrate which can be formed using the nano imprint approach becomes 
more detailed. 
[0005] 

h is indispensable that a template and a substrate receive mutually and are absolutely arranged in parallel in an imprint 
phase 2). However, with well-known equipment there are many sources of an error which cause a problem by lack of 
parallelism. With some of well-known equipments, for example, a flip chip bonder, the parallelism between front faces is 
measured, mechanical accommodation is performed using the equipment for example, the piezo-electric component of 
tn> i!T™. 8 « . Ca - 0n ' ' fr ° nt fe ° e receives mutually and ensures that it is still parallel. Albert JARAMIRO- 
. NU NETSU Carlos Robredo-Sanchez and AREJANDORO Refer to volume [ 35th ] No. 12 and 3437 pages - 3441 pages 
in COL NEJO-Rodnguez work parallel measurement (Measuring the parallism of transparent and nontransparent 
plates; of transparence and a non-transparence plate", optical engineering, and December. 96. However this kind of 
measurement and accommodation are complicated, and are essentially spoiled by the source of an error which blocks 
the parallelism between a template and a substrate 
[0006] 

Furthermore j*e ingredient of the front face of an even plate has structural fluctuation, and in other words, on the 
scale of NANOMETORU. even if a plate is ground, unevenness exists in the front face of each plate (a template and 
substrate). When a template and a substrate are pressurized together by these unevenness. by it. uneven distribution 
of the force which is not desirable arise on a front face, and it becomes the structure which became depressed in the 
ununiformrty on the substrate as a result This is serious by especially the imprint approach, when a plate is large (for 
example, when surface size exceeds the diameter of 50mm). 
[0007] 

Therefore in order to produce the structure of nano meter size commercially using an imprint technique, there are two 
mam problems which should be solved. One in question is the parallelism of the even front face which should be 
pressurized together, and the 2nd problem is distributing the force to homogeneity on the even whole front face h is a 
prerequ.srte to solve these problems at the commercial approach of performing nano imprinting to the ingredient for 
[OOOa] 00 " com P onen *s on the front face which has two or more large about 7-20cm Soryo regions. 

(Indication of invention) 

The purpose of this invention is offering the equipment and the approach about lithography of the structure of nano 
meter size and the above-mentioned problem about the parallelism between a substrate and a template and the 
problem of uniform d.stnbution of the compressive force are solved by this equipment and the approach The 
equipment and the approach for carrying out the nano imprint of the structure to the ingredient for semi-conductor 
components especially are developed. This ingredient has the usually circular Soryo region larger 7-20cm than 2 

!?„°HT er ' " f T'' 0 ?!! ah ° a t0 ^ rryme ° Ut the nan ° imprint of tho suture to other ingredients which have fixed 
ng,drty. namely do not have flexibility at one side. Though natural, this invention is applicable also to carrying out the 
[0009]" structure to the ingredient which has the total smaller front face. 

h is characterized by according to this invention, presenting equipment in this way by the preamble, and providing a 
means for the amount of [ 2nd ] principal part also adjusting the cavity for media, and the pressure of this medium for 
the wall of a cavity consistmg of film with flexibility, and for the side of one of these separating and facing from a 
cavity, and forming the 2nd front face. 8 
[0010] 

Thus this film is supported by the front face which the substrate was fixed to being pressurized in the opposite side, 
and coincidence and was stabilized by supporting a template with the film which has flexibility according to this 
invention, and the same is said of the reverse. Distribution of the force in which a substrate and a template receive 
mutually, are absolutely arranged in parallel by this, and pressurize a substrate and a template together by it at it and 
commence are absolutely uniform on the front face of a substrate/template. In this way. although there is this 
invention simple then, it is splendidly based on use of a physical principle, and it eliminates the need for the 
measurement without the dependability of the parallelism between the substrates and templates which start by this as 
tor time amount and costs, and accommodation 
[001 1] 

(The best gestalt for inventing) 

the ingredient with which the film has flexibility according to one gestalt of this invention - desirable - a polymer 
ZetreLrlhJ r'thT 1 ~ C °" Sisti " g ° f P ^ Stics - rub 1 ber - or a thin ™tal still more preferably, the film is to 1 mm still 

\L u !! 1 ? eS,rab,e , t °, 10mm and ] *° 3mm - Although * is the fi,m which a -"inimum does not have 

in membranous thickness and has the thickness corresponding to a single atomic layer ultimately in fact except a 
practical thing ,n a current situation at least, it is impossible as a matter of fact. In for the 2nd surrounding principal 
[0012] m6mbran0US peripho ™ rt best fixed to the edge of a cavity, otherwise, the film can bend. 

According to another gestalt of this invention, the above-mentioned medium consists of the gases or liquids of low 

as 0 zzi a ft* and r h „ ydrau,i : o j' preferably r c * is desirabi6 and ] to an °" and a pan - f - «•»»'•. JZto'i. ' s °; ch 

as brake fluid, can also be used. F.ll.ng up in [ the above-mentioned medium ] oil pressure is meant and as for a 
cavity, rt also possesses a means for equipment to adjust preferably 1-500 bars (overpressure) of 1-200 bars of 

lTr!Z eS 3 l aVity t ° , ba c r i Sti " m ° re preferab| V a » °™ ™ a°tual imprint phase. During heating of a substrate 

a pressure can be adjusted to 1-5 bars in front of an imprint phase here, and 5-500 bars of 5-200 bars of pressures 

natural 1 * *l 5 ~1°° T Sti " a " ° ver an actual **** lowing heating. Though 

natural, a pressure can also be adjusted to zero 

[0013] 

tZT£« B *° *? T° nSa ^ another * estalt of this invention, equipment possesses the means for cooling a substrate 
with the means for heating, for example, the electrical and electric equipment, a mechanical means or the means for 



emanating, and a cooling medium. Heating and cooling can be adjusted so that the substrate temperature between 30- 

300 degrees C may generally be attained. 

[0014] 

By the equipment and the approach by this invention, the maximum width or a diameter can form the structure good 
L nano meter ] and formed in the rigid ingredient which has the Soryo region larger 7-20cm than 2 by quickness and 
the easy and cheap approach still more preferably [ it is desirable and ] to 250mm to 150 at the ingredient beyond it to 
350mm. the cycle of the nano imprint by this invention — general — less than 4 minutes — or it is often about 2 
minutes less than 3 minutes. The structure of nano meter size may have less than lOOnm. less than 50nm. or less than 
lOnm with the individual structure here. 
[0015] 

This invention is applicable to the nano imprint lithography of semiconductor materials for manufacture of a semi- 
conductor component, such as silicon. It turned out that nano imprint lithography can be performed by this invention at 
other semiconductor matenals. such as indium phosphide (InP) or a gallium arsenide (GaAs). at the surprising thing 
Unlike silicon these ingredients are quite sensitive to distribution of the quite weak therefore uneven force on nano 
.mpnnting. Other approaches or equipment which can perform nano imprinting to weak semiconductor materials such 
as indium phosph.de or a gallium arsenide, are not presented until now. However, this invention can also apply nano 
imprinting to other ng.d ingredients, such as a ceramic ingredient which has a comparatively high glass transition 
temperature which is used for a biosensor, a metal, or a polymer 
[0016] 

This invention is further explained to a detail below with reference to a drawing 
[0017] 

The reference mark 1 of drawing 1 expresses the part for the 1 st principal part in the suitable operation gestatt of the 

eqmpment by this invention. The amount of [ this / 1st / 1 ] principal part provides the 1st mainly even base plate 2 

and it ,s arranged so that a variation rate may be carried out in the direction which is in agreement with the normal of 

surface 2a which faces the part for the 2nd principal part 3 preferably. It is meant that a substrate 5 is placed on it 

and the mainly even support plate 4 can be connected with surface 2a. Or a substrate 5 can be directly put on surface 

?dmL£ sub f a *f consis ^ <»f a Polyamide and a silicon plate which has the thin layer of polymethylmethacrylate 

(PMMA) preferably accord.ngto the well-known technique offer example, nano imprint lithography on that surface 5a 

that faces towards the part for the 2nd principal part 3. The circular thing of a substrate 5 is desirable. As for parts for 

£^ P „ r ,' nC ' Pal part 1 and 3 ' '* ,S also desirable t0 have the appearance of the symmetry of revolution. 
L0018J 

The amount of [ 2nd / 3 ] principal part has a cavity 6. and this is formed with the side attachment wall 8 of a circular 
cyhndrica shape in the example of a pars basilaris ossis occipitalis 7 and illustration. It is even as a roof of a cavity 6 
and the film 9 with flexibility is arranged in a pars basilaris ossis occipitalis 7 in the opposite side This film 9 is 
constituted from rubber membrane by the example of illustration, side 9a of one of these forms the support of a 
template 10. and a diameter or the maximum width is 50-350mm preferably 25-400mm. The film is to 1mm still more 
preferably [thickness is desirable to 10mm and ] to 3mm. A template 10 consists of plates, such as a metal, according 
to the well-known technique of nano imprint lithography, and the detailed structure pattern is prepared with the 
[OT19] SIOn nan ° mSter S ' Ze 00 Surfa ° e 10a Which faces this Awards the part for the 1st principal part 1. 
The film 9 is fixed to the part for the 2nd surrounding principal part 3 of the periphery of the film 9 on the edge of a 
cavity 6 by the locking dev.ee. In the example of illustration, a ring 1 1 is circular and is used as a locking device and 
th.s nng is arranged so that the edge of the periphery of the film 9 may be firmly pressurized between the free edges 
of itself and a side attachment wall 8. Along an inside circular edge, it is desirable that the bevel of the ring 1 1 is 
earned out to "a by the side which faces towards the film, and it provides the film 9 with ****** by the transition 
from a nng 1 1. Risk of the film 9 splitting by this or a notch breaking decreases, and a service life is prolonged 

It is meant so that hydraulic oil may be held preferably, and this can be pressurized via the inlet-port channel 12 and a 
cavity 6 can be arranged [ a medium and ] by the side attachment wall 8 or pars basilaris ossis occipitalis 7 of a cavity 
(it is shown ,n drawing 9 b like). It is best to suit so that pressurization may be performed by the pump (not shown) and 
[002?] SUre VerY Sma " flu ° tuation - A Proportioning valve can attain this. 

The 2nd mainly even base plate 13 is also contained in the part for the 2nd principal part 3. and the support of a part 

which has a cavity 6 is formed in it 

[0022] 

Drawing 2 a shows the 2nd operation gestalt of the equipment by this invention, and the mainly even support plate 14 
is arranged between the film 9 and a template 10. Thickness is 0.1-5mm most preferably 0.1-10mm still more 
preferably 0.1 -20mm 0.1 -30mm. and a support plate 14 can be attained by ingredients, such as a metal a 

tlT>r? U £° r ? aterial Z a C ! ramiC ingredient for exam P |e - Sinless steel, silicon carbide, or an aluminum oxide. It is 
best that the above-menfoned support plate 4 also has these dimensions, and being attained with the ingredient of the 

S3IT1© CldSS IS D6SL 

[0023] 

As for the 2nd support plate 14 for the principal part 3. it is most advantageous to consist of ingredients which are 

good heat insulators, i.e.. the ingredient which has low-fever conductivity 

[0024] 

A support plate 14 forms the locking device of a template 10. and is explained more to a detail in relation to drawing 9 
orincLTn er ^ T " ^ "7 ' V d6Sirab,e t0 ^ SPaC6r Partial 1 lb and * 1 1c - a " d -hen a part~fo7^ ' 

as fo it' ic .is? is : e ii op >* Lrt pal p r at least before a part for both the principai ^ « 

[0025] su PP° rt Plate 14 prevents falling from the part for the 2nd principal part 3. 

Drawin * 2 a Sh0ws how * is arran e ed so that the amount of [ 1 ] principal part may displace to a part for the principal 



part 3 m the parallel direction with an arrow head to the front faces 2a and 9a for radial [ 1 and 3 ]. i.e the principal 
part The base plate 2 can have a part for fixed-portion 2b which separates from surface 2a here and feces and 
moving part 2. A var.at.on rate is attained in relation to exchange of a template and/or a substrate. Drawing 2 b shows 

the operation gestalt by drawing 2 a with a perspective view 

[0026] 

In order for the pressure of a cavity 6 to increase and to move the structure of the nano meter size on surface 10a of 
a template to surface 5a of a substrate, drawing 3 a and 3b are the flexible favor of the film 9, and show drawin g 1 in 

case a template 10 and a substrate 5 are pressed together, or the equipment by 2 

[0027] 

P^wjngJ shows a part for the principal part 1 of a substrate 5. and possesses the support plate 1 5 which heats a 
substrate and the support plate 16 which cools a substrate. In the suitable operation gestalt of illustration, these 
support plates 15 and 16 for heating and cooling constitute the support plate preferably arranged between the 
substrate 5 and the base plate 2 in order of a substrate 5. the support plate 4 (it has a vacuum for holding a 
substrate) the support plate 16 for cooling, the support plate 15 for heating, and the base plate 2. respectively It is 
best that the support plate 15 for heating a substrate consists of ceramic composite material, such as ceramic 

Z^tZnm,** V Wh,Ch , HaS £ 0 J* h6at inSUlati ° n C3PaCity - f0r example ' a ceramic heat insulator etc.. 

or MAKORU. It is best that the support plate 16 for cooling a substrate consists of the ingredient which has good 

thermal conductivity, for example, silicon carbide, stainless steel, aluminum, or an aluminum oxide of a certain gestalt 
abovV SU * ' S deS,Vable t0 have the thickness of the same range as the support plate 14 by the 

[0028] 

^Jtl J'T^l 'T* P ' ate 15 ? H ow f c howthe electric heating coil 17 can be included, and this was inserted in 

the slot of the front face of a support plate 15. and is crowded. Although the heating coil / slot 17 is formed as a 
double co,l with the operation gestalt of illustration, though natural, it can have other configurations. It is possible for 
^e support plate 16 by drawing 6 to contain a channel 18 in the interior by analogy for cooling liquids, such as gases 

TJ 7 7' f ? raXam ?' e - a ' r ' and nitr ° gea ° r water lt is also P° ssible ^ "ave other gestalten. though 

natural although the channel 1 8 of the operation gestalt of illustration is formed as a double coil 

[0029] 

Draw J ng7 s . ho * s an alternative implementation gestalt and heating of a substrate 5 is performed by radiation R* of a 
substrate via the base plate 2 and support plates 4 or 16. Radiation R' currently used may be for example. IR radiatton 
mold (rt is best that a support plate 16 ,s attained by silicon carbide), or you may be the radiation which uses a RF i e 
the frequency of 10MHz or more, and equipment possesses the means (not shown) for generating such a radiation. ' '* 

Drawing 8 a and 8b show how the equipment for carrying out vacuum maintenance of the substrate 5 can be formed to 
a support plate 4. A support p ate has a slot 1 9 to both sides of a support plate 4. and is a circular slot in the example 
ISTJT IT W ° S,0t V 9 ° f , eaCh °^ er ^ C ° mbined 34 ° ne point 20 by *° h ole which is continuing through P . 
base 1£ 7 w£ T"™ " " * !? * ^ 20 ° f oonnection (not shown) with a vacuum fan via the 

JZ 4 \ T J l^l CU r deV,CeS ' a , SUbStratS 5 is firmly attracted by tne su P"ort plate 4. and next, a support 
plate 4 ,s firmly attracted by the support plate 16 for cooling, or is directly attracted by the base plate 2 It is also 
recognized that the equipment which carries out vacuum maintenance of a support plate 4 and the base plate 2 can be 

[0031] SUPP ° rt P ' ate 1 5 heat ' ng and/ ° r * he SUPP ° rt P ' ate 1 6 for cooling - 

£S^in ""J ?J S J.° W o tha lu- ° an C ° nSiSt f SUPP ° rt P,ateS With Which the support p,ate 14 arranged between a 
template 10 and the film 9 in this case was also equipped with vacuum devices 19 and 20. In this case, the channel 21 

ZeTZl™ I*. 3 ?K CUUm fa u (n °! snown > « f ° rmed in 3 slot 19 and a nole 20 - a "° is Preferably connected to the 
direct hole 20 Also in this case, bevel partial 11a can be prepared in a ring 11. and this partial 11a can be located 
between the film 9 and the vacuum support plate 14. Drawing 9 a shows the support plate 14 a template turns up and 
tongj> b shows the SU p P o rt plate 14 which has a template upwards. It is shown how the inlet-port channT. 12 can 
[0032] an ParS anS 0SS ' S occi P italis for the principal part 3 via the base plate 13. 

The manufacture cycle of the nano imprinting of a substrate 5 is begun from a drawing and is explained below For 
both principal part [ 1 and 3 ]. according to drawing 2 . shaft orientations and radial are received mutually and it is 
S HnZZl '"I , beg ;" nin 8 phase - A substrate 5 is placed on a support plate 4. and a template 10 is placed on 
I w t * P T apP ;° aches are oonsidered although it is best that a substrate and a template 

Z I *k VaC T 3 P u r ° Per P ' aCe - ThS Variati ° n rate ° f the part for 1st principal part 1 is carried out to 
radial ,n the proper place to the part for the 2nd principal part 3. and. subsequently a variation rate is carried out to 
shaft orientations to this. It is best that a variation rate is attained by shaft orientations by this relation so that 
spacing narrow between the base plates 2 when there is not a ring 1 1. a support plate 4. or a support plate 4 may be 
as to 1mm still more preferably [ ,t is desirable to 10mm and ] to 5mm. This is shown in drawing 3 a Or shaft- 
orientations displacement is performed that a ring 1 1 or its lip 1 1c seems to contact a support plate 4 or the base 
* ,^ 9 ; th,S 18 shown * drawing 3 b and the amount of [ 1 and 3 ] two principal parts become together, the 
fZinJ h " f 3 Compo " e ;t s "rts so that ,t may continue maintaining narrow spacing corresponding to above-mentioned 
spacing between a substrate 5 and a template 10 
[0033] 

L h ™ ft ^T^?^ Prin _ CiPal Part ~ 3 Variati ° n rate ~ then - the pressure of the medium of a cavity 

0 are ore!! H "1 ^ ^1°* U the fi ' m 9 bends ' a " d a sub ^ 5 and a template 

heat Z » I T? g I 'tT^- AcCord,ng to drawi "« 5 or drawi "B 1 • * ^strata 5 is heated by the equipment for 
Preferablv \l t K V °' med ' Um ° f 3 C3Vity 6 g ° eS via the channel 12. To 5-500 bars 

Irs^e'd L 'S h'Th mCreaSeS ? 5 " 100 barS Sti " m ° re preferab| V- and a substrate 5 and a template 10 are 
N*Tfa£! 1 * * ? ?•! correspond, n8 pressure, and this pressure is told via the film 9 with flexibility. Absolutely 
the f ° rCe 1 Umform dlst r"but,on are obtained over the whole contact front face between a substrate and a template 



thanks to the film with flexibility, these receive mutually, it is made to be arranged in parallel absolutely and the effect 
of the irregularity of the front face of a substrate or a template is eliminated. Following the pressing time depending on 
selection of an ingredient, temperature, a pressure, etc.. although it is desirable that this is usually less than 3 seconds 
and it is less than 1 second, cooling of a substrate begins with the equipment of the class shown for example in 
drawjngj . If cooling is completed, it will decrease, the amount of [ 1 and 3 ] two principal parts will dissociate from 
each other, and a substrate 5 and a template 10 will separate the pressure of a cavity 6 from each other following it 
Then, a substrate receives the further processing according to a well-known thing in nano imprinting. This further 
processing is not a part of this invention, therefore is not explained to a detail 
[0034] 

Drawing 10 a shows the support plate 14 a template turns up, and. on the other hand, drawing 1010 b shows the 
support plate 14 which has a template upwards, drawing 10 a and 10b - here - the alternative implementation gestalt 
of this invention — being shown — the part for the 2nd principal part 3 — shaft orientations — it is formed as a 
periscope part for a variation rate, the cavity 6 here equipped with the medium and the related pump (not shown) — a 
periscope - it is used also for a variation rate. The outer wall 22 which has only the gap 23 small in the meantime is 
arranged here on the outs.de of a side attachment wall 8. At the end of a side attachment wall 8 and an outer wall 22 
the slide seals 24a and 24b are arranged, respectively. When equipment (not shown) is also formed it is best to 
prevent to displace, so that the part which has a side attachment wall 8 loosens from an outer wall 22 An outer wall 
22 is restricted to an other end by the pars basilaris ossis occipitalis 7 or the base plate 13 of a cavity The inlet-port 
channel 12 is arranged at an outer wall 22 or the partes basilaris ossis occipitalis 7 and 13. i.e.. the outside field of a 
gap 23. The 2nd inlet-port channel 25 is arranged to the field of a gap 23. and the amount of the medium of a gap 23 
and its pressure can be affected by it a part for the principal part 3 — or - rather — the periscope of the film 9 and 
a template 10 - a var.ation rate is attained that the medium of a gap 23 can flow out via the 2nd inlet-port channel 
25. simultaneously by increasing the pressure of a cavity 6 via the inlet-port channel 12. Since the film 9 moves a 
pressure to a template as a result of the pressure in a cavity continuing and increasing, when a ring 11 or its lip 11c 
contacts the part for the 1st principal part 1 (not shown in drawing 10). it is pressed together with a substrate as 
mentioned above. 
[0035] 

In order to retract a part for the periscope principal part 3. after completion of imprinting, the pressure of a cavity 6 is 
released and the pressure of a gap 23 increases it by instead of via the 2nd inlet-port channel 25. A side attachment 
wall 8 is d.sp laced by it and the film 9 and a template 10 displace it towards the base plate 13 with it and it slides on 
the slide seals 24a and 24b to an outer wall 22 and a side attachment wall 8, respectively. 
[0036] 

Drawin f 11 an <* 1 1° an° He show the alternate device for carrying out vacuum maintenance of a substrate and the 
template, and this equipment is constituted from support plate 4' by the above-mentioned thing, i.e.. the support plate 
of the same class as a support plate 4. i.e.. this drawing, in relation to drawing 1. A slot 19 and a run through hole 20 
are formed in the both sides of the even front face by the same approach as having been shown in support plate 4' at 
drawing 8. This the bottom of vacuum connection (not shown) — passing — a vacuum — attaining — this — one front 
face of support plate 4 - a substrate 5 - firmly - holding - support plate 4' - a base - for example in this 
drawing, although not illustrated, it holds firmly to the support plate for cooling a substrate 5. The 2nd vacuum column 
26 IS arranged on the outside of a slot 19 only at one support plate 4' side, it is the circular slot 26 in the example of 
illustration, and the diameter is larger than the diameter of a template 10 and a substrate 5 The channel 28 for 
connecting with the vacuum fan who is not illustrated via a hole 27 is formed in a slot 26. As a substrate 5 can be 
firmly held by the 1st vacuum column 19. it can be put on the direct substrate 5. can come, and boils a template 10 by 
support plate 4 then rt is shown in drawing 11 c For example, the surroundings of the periphery of a template and a 
substrate can be covered completely, or a connoisseur can place the film or foil 29 made of aluminum or rubber This 
film or foil is quickly attracted to a vacuum column 26. and. thereby, holds a template 10 firmly to a substrate 5 Since 
rt can put on one side for the principal part 1 and 3 of equipment in this way and together as a substrate 5 and a 
template 10 are shown in drawing 11. thanks to the equipment shown in drawing 1 1. and the amount of next and 
pnncpal part receive mutually and it displaces, it receives as mentioned above and mutually and orientation is carried 
out and it approaches mutually. The vacuum of a slot 19 can be canceled behind an imprint phase, and on the other 
hand, the vacuum of a slot 26 can remove support plate 4' from equipment being maintained and still having a template 
and a substrate for exchange of an easy substrate. 
[0037] 

Drawin « 12 a and 12b show sti " more near| y another alternate device for carrying out vacuum maintenance of a 
substrate and the template, and this equipment is constituted from support plate 4" by the above-mentioned thing i e 
the support ptete of the same class as a support plate 4. i.e.. this drawing, in relation to drawing 1. A slot 19 and a run " 
through hole 20 are formed in the both sides of the even front face by the same approach as having been shown in 
support plate 4 at drawing 8. This Attain a vacuum through the bottom of vacuum connection (not shown) and this 
holds a substrate 5 firmly on one front face of support plate 4". Although support plate 4" is not illustrated for 
example in this drawing in a base, it holds firmly to the support plate for cooling a substrate 5. The upheaved edge 30 
is arranged by support plate 4" on the outside of one slot 19 on near of a support plate, a slot 31 is in the include 
angle between an edge 30 and support plate 4". and this slot 31 is connected to the vacuum channel 32. the support 
Plate 4 a template and a substrate turn [ support plate ] up as for drawing 12 a — 'support plate 4' to which was 
shown and drawing 12 b was equipped with the template and the substrate to the marginal 30 interior upwards on the 
other hand ,s shown^There ,s only a small gap between an edge 30. and a substrate/template, and a dimension suits 
k i?k Z maV J * attracted ,nt0 vacuum cha nnel 32 through the gap. Both a template and a substrate are firmly 

rf a sub^r? , """I" ?! fijn ° ti0n 38 drawing 1 1 bV *■ An edge 30 has the hei * ht evading the thickness 
of a substrate 5 (or support plate 4 'most near if placed template 10) 

[0038] 

Example The imprint trial by this invention was performed according to the following parameter. A substrate is S./S.02 
rt is 5.1cm in d.ameter. and coating is 950K. It is PMMA and this was burned at 180 degrees C at the furnace for 24 " 



hours. The maximum pressure was 60 bars, the maximum temperature was 170 degrees C and the minimum 
temperature was 80 degrees , C. The template was Si/Si02. it was 5.1cm in diameter, the template structure was the 
gestalt of Rhine and a dot, the w.dth efface of Rhine was 50. 75.100. and 150nm. and the distance of the diameter 
between 50nm and a dot was 25nm. In the template, the protective layer of nickel with a thickness of 20nm was 
prepared, and this was vapor-deposited by evaporation. The template was cleaned by immersing this in an acetone 
under the effect of a supersonic wave before imprinting, and was dried using nitrogen gas. 
LUCM9J 

Drawin * 13 showec ' *• of the substrate temperature as a function of the time amount of a manufacture cycle 

and a pressure, and extended this a little exceeding 2 minutes with the equipment by this invention. As shown in a ' 
graph, the t,me amount to which temperature rises was about 1 minute. Subsequently, when the pressure was applied 
via the film and reached the des.red maximum pressure, cooling of a substrate began. The pressure was adjusted 
dunng cooling to the desired set point. ^ 
[0040] 

This trial showed that the pressure of about 60 bars gave the indentation of 200nm depth to the PMMA laver of a 

substrate. In a request of the bigger depth, a higher pressure can be used 

[0041] 

It can be checked by the same template that the imprint of the whole front face of all substrates has been carried out 
to homogeneity after 10 cycles, the field which has the different structure in the structure - or the serious 
fluctuation among them was not observed 
[0042] 

About 50nm PMMA remained in the indentation, and was removed by etching. The profile of the front face of a 
substrate was a wall perpendicular in about 10 minutes after etching. After etching, the phase where Cr was applied to 

««Jw ? r^f^ a J SUbStrate rem ° Ved PMMA Which remains was carried out. and metal 

coating was well obtained by the indentation as a result 

[0043] 

Dr +?£H 18 S ° me SC f ning e,ectron microscope photographs of a template with which width efface was equipped 
wrth Rh,ne/.mpress,on whose gap distance between Rhine is 300nm by lOOnm. The total front face of a template was 2 
25cm. Drawing 14 b shows some substrates with which the imprint of the template of drawing 14 a is carried out to the 
layer of PMMA of the equipment by this invention. The upheaving structure is very regular and does not have a , defect 

[0044] 

Drawing 14 c shows the front face where aluminum metallic coating of the substrate of the silicon by which the imprint 
was carried out with the equipment by this invention was carried out. Rhine is 100nm. and the gap distance between 
Rhine is 200nm and 500nm. With the shown photograph, metallic coating of the front face by wnfch thXrin^ was 
was' 2 25cL W3S ° °* aiu ™ m and ' s ^sequently PMMA was removed. The total front face of a substrate 
[0045] 

f^M^KAMA W S ^" a ' Uminum do * ^ h u a size of 50nm manufactured by the silicon substrate by carrying out an 

« H Z £lT' P r" t b V h>S mVenti ° n - A d0t h3S the gap distance cha "* ed °" the total front face of 2 

fj ;ZTtZ a L S T , Sh ° Wn phot r aPK meta " iC C ° ating ° f th8 fr ° nt face by which tha >W"* "as carried 
dtJnceSlerr: ^nT" and ' SUbSeqUently PMMA was — d - * was Judged with the minimum gap 
[0046] 

^^hl h r!^7 e > t h i0n t L S n , 0t r St :S ed u° a " above -™ nti °"«d oP^ation gestalt and an above-mentioned example, it 
can be changed within the limrts of the above-mentioned application for patent. It is recognized easily that follow for 

ZZtS T P T: 3 SUbStrate °, hanBe 3 '° Cati0n mUtua, ' y With the drawin « of '""^ion. "£? the ^conleniional 
approach relevant to nano imprinting, for example, pure particle free gas. for example, nitrogen gas. and other gas and 
cleaning a substrate, the front face of a template, and the space between them is also recognized Furthermor? \T 
also recognized that adhesion of the film, formation of a cavity, etc. can be carried out without deviating from the 
concept by this invention by essentially different approach. 
[Brief Description of the Drawings] 
[Drawing 11 

PggOis the sectional view seen from the flank of the 1st operation gestalt of the equipment by this invention. 
P ra " ln « 2 a is * he secti ° na ' v r iew seen from the °f the 2nd operation gestalt of the equipment by this invention it 

zist^j^Ezxss /utl principal part can disp,ace - and b is *• -~ ^ 

[Drawing 3] 

Drawing 3 a is drawing of drawing 1 which is pressing the substrate and the template together, or the equipment of 2 
and drawing 3 b ,s drawing of drawingj. which is pressing the substrate and the template together, or the equ!pment of 

[Drawing 41 

n^ndVo^linTattttre. 566 " ^ *' *"* * ^ 6qUiPment * *" ^ *" 

[Drawing 5] 

Drawin gj is the front view of the equipment by drawing 4 for heating a substrate 
LDrawing 61 

Drawing 6 is the front view of the equipment by drawing 4 for cooling a substrate 
LDrawing 7 ] 

P raw ' n * 7 is Rawing showing the alternate method which heats a substrate 
[Drawing 8] 



Drawing 8 a is the sectional side elevation of the equipment for carrying out vacuum maintenance of a substrate or the 
template, and drawing 8 b is the front view of the equipment of drawing 8 a. 
[Drawing 9] 

Drawing 9 a is the 2nd front view for the principal part by this invention possessing the equipment by drawing 8 and 
drawing 9 b is the sectional view seen from the flank of the equipment by drawing 9 a. 
[Drawing 10] 

Draw ' ng . 10 a J s the front view of the 2nd alternative implementation gestalt for the principal part by this invention 
P^se^mg the equipment by drawing 8. and drawing 10 b is the sectional view seen from the flank of the equipment by 

[Drawing 1 1] 

The sectional side elevation of equipment according [ the front view of an alternate device for drawing 1 1 a to carry 
out vacuum maintenance of a substrate and the template and drawing 1 1 b ] to drawing 1 1 a and drawing 1 1 c are the 
sectional side elevations of the equipment by drawing 1 1 b which has a substrate and a template 
[Drawing 12] 

Drawing 12 a is the sectional side elevation of still more nearly another alternate device for carrying out vacuum 
maintenance of a substrate and the template, and drawing 12 b is the sectional side elevation of the equipment by 
drawing 12 a which has a substrate and a template. 
[Drawing 1 31 

Drawin * 13 is the s "bstrate temperature as a function of the time amount for production cycles, and the graph of a 
pressure. 6 H a 

[Drawing 14] 

Drawing 14 a is the scanning electron microscope photograph of the structure of various nano meter sizes in which 
scanning electron microscope photograph [ of a template ]. drawing 14 b- drawing 14 d was attained by the equipment 
and the approach by this invention. M 
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WRITTEN AMENDMENT 



[Procedure revision] The decodement presentation document of the 34th article amendment of Patent Cooperation 
Treaty 

[Filing Date] November 9, Heisei 13 (2001. 11.9) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 1 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim 1] The part for the 1st principal part which is equipment about nano imprint lithography and has the 1st mainly 
even front face (2a) (1). The part for the 2nd principal part which has the 2nd mainly even front face (9a) (3) is 
provided. This 1st front face and this 2nd front face have countered mutually, receive mutualry. and it is arranged in 
parallel in principle. In the equipment with which it has spacing which can be adjusted among them, and reverse is 
similarly arranged for this 1st front face and this 2nd front face again, respectively so that the support for a substrate 
(5) and templates (10) may be formed The amount of (3) this 2nd principal part provides the cavity for media (6). and 
the means for adjusting the pressure of this medium to the pressure of 1 - 500-bar positive pressure within the limits. 
The wall of this cavity It is equipment characterized by consisting of film (9) with flexibility, and for the side of one of 
these separating and facing from the cavity (6), and forming this 2nd front face (9a). 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] Claim 6 
[Method of Amendment] Modification 
[The contents of amendment] 

[Claim 6] It is equipment given in claim 1 characterized by arranging said means for adjusting said pressure of said 

medium so that 1-200 bars of pressures may be preferably adjusted to the pressure of the range of 1-100 bars 

thru/or any 1 term of 5. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 13 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim 13] Are an approach about nano imprint lithography and call nano imprinting hereafter. A substrate (5) and a 
template (10) are placed between the 1st front face (2a) and the 2nd front face (9a). The 1st front face (2a) and said 
2nd front face (9a) received mutually, have countered, mainly level, receive mutually and are set to a mainly parallel 
approach. Said 2nd front face (9a) consists of one film (9) sides with flexibility, and the pressure of 1 - 500-bar 
positive pressure is formed [ therefore ] in the near medium of another side of said film. It is the approach which a 
template and a substrate are pressurized together and characterized by on the other hand said 1st front face (2a) 
acting as a dolly. 



[Translation done.] 



